Practical treatment guide for dose individualisation in cancer chemotherapy.
Dosages of anticancer drugs are usually calculated on the basis of a uniform standard, the body surface area (BSA). Although many physiological functions are proportionate to BSA, overall drug clearance is only partially related to this parameter. Consequently, following administration of equivalent drug dosages based on BSA, a wide variability in plasma drug concentrations can be found between patients, as a result of which some patients experience little toxicity while others may show severe toxic symptoms. A clear pharmacokinetic/pharmacodynamic correlation has been demonstrated for some anticancer drugs, and this relationship provides a background against which rational dose optimisation can be implemented for individual patients. The 3 strategies that can be employed for optimising dosage regimens, none based on BSA, are described and criticised. A priori adaptive dosage determination is based on the relative contribution of identifiable characteristics of patient, drug therapy and disease state that influence plasma drug concentrations; the dosage regimen is based on each patient's profile with regard to these characteristics. Although this approach is most successful with drugs whose clearance is closely tied to renal function, patient characteristics such age, obesity, serum albumin or hepatic function may be useful. The anticancer drug most closely identified with this approach is carboplatin, although dosage reduction strategies for etoposide, taxanes, anthracyclines, topotecan, oxazaphosphorines, vinca alkaloids or melphalan are advocated for patients with renal or hepatic dysfunction. The importance of pharmacogenetics for fluorouracil and mercaptopurine is also briefly discussed. The second approach consists of adaptive dosage adjustments during repetitive or continuous administration of a drug. It has been used for several years to administer methotrexate therapy and, more recently, it has been developed more fully and applied to continuous infusion of fluorouracil or etoposide. It was based, after determination of a target plasma concentration or area under the plasma drug concentration-time curve (AUC), on modification of the drug dosage during the cycle of chemotherapy or for the next cycle. Finally, the third approach of adaptive dosage adjustment with feedback control, based on population pharmacokinetics, with limited sampling strategy, may allow a feedback revision of the dosage following measurement of plasma drug concentration and comparison with the population previously studied. This approach is a theoretical strategy which has not, until now, been used prospectively in clinical oncology. For drugs such as anticancer agents with a very narrow therapeutic index, every effort should be made to minimise interpatient variability in drug exposure in order to maximise the benefit while keeping the risk of serious adverse effects at an acceptable level. This is particularly important when treatment is being given with curative intent.